Introduction: Electronic nicotine delivery systems (ENDS) are widely available and come in a variety of forms, including disposable cigalikes and refillable tank systems. However, little is known about their placement at the point-of-sale. We explored the placement of various ENDS types among tobacco retailers. Methods: Systematic assessments at the point-of-sale were completed by trained data collectors in 90 tobacco retailers, including grocery stores, convenience stores, and pharmacies in North Carolina, United States. Availability and placement of various ENDS types including cigalikes, e-hookahs, tank systems, and e-liquids was recorded. Results: Almost all retailers (97.8%) sold cigalikes; 41.4% sold devices labeled as e-hookahs; 54.4% sold tank systems; and 56.2% sold e-liquids. Fewer than half of stores placed ENDS exclusively behind the counter; significant differences in ENDS placement were found by store type. Grocery stores carried cigalikes, tank systems, and e-liquids and placed them exclusively behind the counter. Pharmacies only sold cigalikes; most placed them exclusively behind the counter (91.7%) with cessation aids and other tobacco products. Convenience stores carried all ENDS types and placed them with other tobacco products (55.1%) and candy (17.4%). Only about one-third of convenience stores placed ENDS exclusively behind the counter.
Introduction
Sales of electronic nicotine delivery systems (ENDS) have increased significantly since becoming available in the United States.
1 ENDS are available in many different forms including disposable and cartridge-based electronic cigarettes which mimic conventional cigarettes in appearance and flavor ("cigalikes"); tank systems which typically have a longer battery life and can be refilled with flavorful e-liquids; and manufacturer-labeled electronic hookahs (e-hookahs). E-hookahs are similar in size and technology to cigalikes, but are typically decorated with colorful designs and are most often purchased without nicotine in fruity flavors that are common in traditional waterpipe smoking. The various types of ENDS may appeal to different consumers as they vary in price, look, battery strength, and flavor options, 2, 3 as well as nicotine delivery, 4 and user satisfaction. 5 The broad tobacco control literature provides substantial evidence that the retail environment is used by tobacco companies to attract and maintain consumers through advertising, price promotions, and product placement. [6] [7] [8] The point-of-sale environment includes several venues for tobacco marketing, including advertising through product placement on power walls, at self-service displays, and standalone displays. Power walls are typically behind the checkout counter and require a clerk to obtain the product for the customer, compared to self-service displays (typically on the counter) and standalone displays (typically in a store aisle) which allow customers to select products on their own and thereby increasing their availability to consumers. 9 Within each of these venues, retailers are incentivized for using branded display units and placing items at eye level or in proximity to common items, such as candy and other everyday items, which may increase impulse purchases, normalize tobacco use, attract new users, and increase smoking uptake. 10, 11 In the United States, self-service displays are banned by federal law for cigarettes and smokeless tobacco products; 12 however, this regulation does not apply to ENDS or other tobacco products. 13 To fill this gap, a few states and localities have passed legislation to prohibit self-service of noncigarette tobacco products, including ENDS. 14, 15 One study has assessed ENDS placement among tobacco retailers at the point-of-sale and found the vast majority of retailers (90.2%) sold cigalikes, 37.3% sold cartridges/refills, and 15.7% sold tank systems. Even though most stores placed them behind the checkout counter (88.2%), 10% of stores placed them at a child-friendly height (at or below 3½ feet). 16 While this was the first study to assess placement of various ENDS types in the retail environment, it did not examine availability or placement at different store types such as convenience stores, grocery stores, and pharmacies, which may vary in how they market ENDS to consumers. For example, convenience stores, where almost half of U.S. teenagers report visiting at least one time a week, 17 are more likely than other store types to have traditional tobacco products near candy 8 and placement contracts with tobacco companies. 7 The focus of this exploratory study is to: (1) assess the availability of ENDS sub-types among tobacco retailers including convenience stores, grocery stores and pharmacies; (2) describe their placement at the point-of-sale; and (3) assess adjacency to tobacco products, cessation aids, and candy.
Methods
Data for this study was collected as part of a larger study to examine availability of tobacco products among tobacco retailers in the Charlotte-Concord-Gastonia Metropolitan Statistical Area.
The Metropolitan Statistical Area includes seven counties in North Carolina (NC) and three in South Carolina (SC) and has a population of approximately 2.4 million people. 18 Only NC communities were included in the sample due to differences in tobacco licensing between NC and SC. There were no state or local laws addressing ENDS placement at the point-of-sale in the study communities.
Sampling Frame
Because NC does not have tobacco retail licensing, a list of potential tobacco retailers was created by adapting procedures that are used to identify retailers for SYNAR tobacco compliance checks in NC. 19 We searched the state's Alcohol Beverage Control website for businesses that were located in the Metropolitan Statistical Area and held a current off-premise alcohol license. Next, we compiled a supplemental list of potential retailers from online search queries of a tobacco industry website to determine additional tobacco retailers in the NC communities. These lists were merged, cleaned, and de-duplicated to produce a final list that resulted in 246 potential tobacco retailers. A random sample of 100 stores was selected for audit.
Procedures
Teams of two trained research staff worked together to complete the audit at each store using tablets for data entry. Audits were conducted during a 3-week period in the Spring of 2014. The unannounced audits took approximately 10-15 minutes per retail outlet to complete. Retailer consent was not required; however, data collection was terminated if requested by the retailer.
Measures
Auditors recorded the outlet type (convenience store with or without gas; grocery store; pharmacy; other) and assessed multiple tobacco products, including four ENDS types: (1) disposable and cartridgebased e-cigarettes (cigalikes); (2) e-hookahs, as labeled by the manufacturer; (3) tank systems; and (4) e-liquids. Information about placement was captured in two ways. First, auditors recorded ENDS placement in relationship to the check-out counter (on top of the counter; in front of the counter; and/or behind the counter). Second, ENDS placement next to the following products was assessed: combustible cigarettes (Yes/No), smokeless tobacco (ie, chew, dip, and snus) (Yes/No); tobacco cessation products (Yes/No); candy (Yes/ No); standalone display (Yes/No). ENDS could be placed next to multiple products in the same store. Descriptive and Pearson's chisquare test analysis were performed. For small cell sizes, a Fisher's exact test was conducted. Analyses were conducted using SAS 9.3.
Results
Of the 100 stores randomly selected for audit, 6 stores refused data collection; 1 store could not be located with the given address; and data was only partially saved in 3 stores due to equipment error. Therefore, full assessments were completed in 90 tobacco-selling retailers, including 71 convenience stores, 7 grocery stores, and 12 pharmacies.
ENDS Availability
Overall, ENDS were widely available, with 97.8% of retailers selling ENDS. All grocery stores and pharmacies and 97.2% of convenience stores sold at least one ENDS type. Almost all stores (97.8%) sold cigalikes; 41.4% sold e-hookahs; 54.4% sold tank systems; and 56.2% sold e-liquids. Convenience stores sold all ENDS types, grocery stores sold cigalikes, tank systems, and e-liquids; and pharmacies only sold cigalikes.
Placement at Point-of-Sale
Among retailers that sold ENDS (N = 88), 47.7% placed ENDS exclusively behind the counter; 52.3% placed them in front of the counter, on top of the counter, or in multiple locations. Their placement varied significantly by store type (p < .01). Approximately onethird (34.8%) of convenience stores placed ENDS exclusively behind the counter, compared to 91.7% of pharmacies and 100% of grocery stores (Figure 1) . We further examined placement among convenience stores since the majority (65.2%) placed ENDS in self-service locations. About half of convenience stores placed cigalikes and e-hookahs exclusively behind the counter (49.3%; 51.4%). Tank systems and e-liquids were placed exclusively behind the counter in about one-third of convenience stores (37.2%; 36.4%).
Adjacency to Other Products
Among all retailers, 63.6% placed ENDS with traditional tobacco products, 14.8% placed them with cessation aids, 29.6% placed them in standalone displays, and 13.6% placed them with candy (Table 1) . Among convenience stores, 55.1% placed them with traditional tobacco products, 37.7% placed them in standalone displays, 17.4% next to candy, and 1.5% placed them with cessation aids. All grocery stores placed ENDS exclusively with traditional tobacco. All pharmacies placed ENDS with cessation aids and 91.7% also placed them with traditional tobacco products. Grocery stores and pharmacies were more likely to place ENDS with traditional tobacco products compared to convenience stores (p < .01); convenience stores were more likely to place ENDS in standalone displays (p < .01) and were the only store type to place them with candy; and pharmacies were more likely to place ENDS with cessation aids (p < .01).
Discussion
Our study expands the limited literature on the availability of ENDS subtypes and their placement at the point-of-sale among traditional tobacco retailers in the United States. Our finding that ENDS are widely available, with 97.8% of stores selling at least one type of ENDS, is consistent with the existing research. 16, 20 We examined the types of products sold by store type and found convenience stores were more likely to carry all ENDS products. In contrast, pharmacies only carried cigalikes, perhaps appealing to smokers who are trying to quit. 21 E-hookahs, one of the more novel subtypes, were only sold in convenience stores. This may be because convenience stores offer novel products as a way to add new customers and new reasons to visit the store. 22 In addition, convenience stores are visited by approximately 47.5% of U.S. adolescents and young adults each week, 17 a population that perceives subtype differences between e-hookahs and cigalikes. For example, in a study among adolescents and young adults, e-hookah users were perceived as young and trendy while cigalike users were perceived as old and addicted to nicotine. 2 Thus, convenience stores may be offering products that appeal to the adolescent and young adult population. Placement of tobacco products in locations that target youth, such as near candy and at a height of below or at 3½ feet, increases youth exposure and may encourage experimentation and use. 10, 11 We found that convenience stores were the only store type to place ENDS with candy, and interestingly all ENDS types were placed there. Although the percentage of stores that placed ENDS with candy was only about 10%, a finding consistent with the existing literature, 10 these findings highlight that regulations aimed at eliminating this type of targeted marketing are still needed to reduce youth exposure.
Similarly, self-service locations, such as standalone displays and countertop displays, increase product access, especially to youth. One strategy to reduce youth access is to require that tobacco products be exclusively placed behind the counter necessitating a face-to-face interaction to purchase them, as is the case for cigarettes and smokeless tobacco. [6] [7] [8] 11 Although several states and localities have passed ordinances banning self-service, 14 there were no such ordinances in place in NC at the time of data collection. While such a policy would likely apply to all retailers, it may only be needed for specific store types, as all grocery stores and most pharmacies (91.7%) in our study placed ENDS exclusively behind the counter, while almost two-thirds of convenience stores did not. Convenience stores are likely placing the products in more prominent locations to increase sales and profitability 23 and are unlikely to place them exclusively behind the counter without specific regulations.
Our study also examined ENDS adjacency to other products to more fully understand the retail environment in which consumers are exposed to ENDS. Although pharmacies placed ENDS next to tobacco products, they were more likely to place ENDS with cessation aids compared to grocery stores and convenience stores, suggesting ENDS are being subtly promoted as a cessation aid. While most agree that ENDS are less harmful than combustible cigarettes, ENDS are not approved by the FDA as a smoking cessation product 24 and their placement next to cessation aids may suggest to consumers that ENDS are effective smoking cessation tools. More research is needed with larger sample sizes to determine if this placement is common among pharmacies.
Since U.S. federal law does not restrict ENDS placement at the point-of-sale, individual states currently have this regulatory responsibility. Globally, countries are taking varied approaches in regulating ENDS ranging from complete bans, to regulation as tobacco, medicinal, and/or consumer products, to no product regulation. 25 Currently, 58 countries regulate advertising, promotion or sponsorship of ENDS, some of which include the point-of-sale. 26 Policies need to be reviewed to determine if ENDS fit into the existing laws or if new or amended laws need to be considered to address ENDS placement at the point-of-sale.
Limitations
Our findings have limited generalizability and our sample may not represent the entire universe of tobacco retailers in the Metropolitan Statistical Area. In addition, our sample included more convenience stores compared to the other store types; therefore inferences about differences between retailers should be made with caution. Nevertheless, this study offers early observations of variation in retail practices around ENDS placement at the point-of-sale and highlights the need for future surveillance.
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